consumed, there was no evidence of intestinal discomfort or obstruction in the days immediately following ingestion. 8 Peripheral neuroblastomas are tumors of presumed neuroectodermal origin that probably arise from the adrenal medulla or sympathetic ganglia. 1, 7 Cerebellar neuroblastomas Case 1 was a 3-year-old intact male black Labrador retriever with a 9-month history of head tremors, progressive ataxia, difficulty climbing stairs, and weight loss. Physical examination revealed a palpable midabdominal mass in the region of the kidneys. Radiography confirmed a mass of soft tissue density, surrounding the cranial poles of both kidneys. Neurologic examination suggested a concomitant cerebellar lesion. The animal was euthanized. Gross necropsy examination revealed a multilobular 20-x 15-x 15-cm firm, mottled gray and tan midabdominal mass attached to and covering the cranial poles of both kidneys. The caudal vena cava coursed along the ventral aspect of the mass, and the lumen of the vein at this site was partially occluded by multinodular 8-x 2-x 2-cm firm, dark red purple tissue that was attached to the vascular endothelium ( Fig. 1 ). Round to irregularly shaped l&cm-diameter firm, tan or dark red nodules were present in the quadrate lobe of the liver, the mesentery, the spleen, and the left lateral cerebellar hemisphere. The adrenal glands were not identified.
(medulloblastomas) are morphologically similar neoplasms that are derived from primitive cells of the external granular layer.' Both types of neuroblastomas have been reported in dogs, 4,9 cattle, 1 and humans 6,7,10 and are tumors of predominantly young animals. 1 In humans, neuroblastoma is 1 of the most common neoplasms of infancy and childhood. 6, 7, 10 The tumor is rare in dogs but has occurred in young animals in all but 1 reported case. 9 Clinical signs associated with peripheral neuroblastomas in dogs have included lameness, posterior ataxia, decreased appetite, weight loss, and palpable midabdominal masses. 1, 4, 9 As in children, the primary mass is usually located near the cranial poles of the kidneys, with involvement of the adrenal glands. 1, 4, 9, 10 Other tissues, such as liver, spleen, mesenteric lymph nodes, and spinal cord, may be involved. 4, 9 In this report, peripheral neuroblastomas in 2 dogs are described, and immunohistochemical features of canine neuroblastomas are discussed for the first time. rowing of the vessel. Adrenal glands were not identified. The organized into amorphous masses of various sizes (2 x 3 x liver, spleen, and mesenteric lymph nodes were moderately 10 mm to 3 x 5 x 15 mm) at the levels of the second and enlarged; the liver and lymph nodes were mottled red and sixth cervical vertebrae, the second, third, 10th, and 11th tan, and the spleen was mottled red and dark purple. The thoracic vertebrae, and the third lumbar vertebra. vertebral canal contained soft mottled tan and red material Histologically, the abdominal masses of cases 1 and 2 were similar. Each mass was surrounded by a dense fibrous capsule shaped cells was arranged as thin fibrillar processes. Nuclei and contained thin fibrovascular trabeculae that divided the of neoplastic cells were round to elongate and hyperchromass into lobules. Lobules were composed of sheets, short matic, with evenly dispersed chromatin. Several nuclei conbands, and gentle whorls of tightly packed round to polygonal tained 1 or 2 prominent nucleoli. The number of mitotic or spindle-shaped cells with small quantities of indistinctly figures varied from 2 to 10 per high power (400 x) field. The bordered eosinophilic cytoplasm. Cytoplasm of spindlecenters of many lobules contained rosettes, characterized by (NSE). Scattered neoplastic central granular to fibrillar eosinophilic material surrounded by rows of neoplastic cells with thin cytoplasmic processes directed centrally (Fig. 2) . In some areas, pseudorosettes of neoplastic cells surrounded blood vessels (Fig. 3 ). The mass also contained small numbers of scattered large polygonal to stellate cells with abundant pale eosinophilic cytoplasm and large oval hypochromatic, often eccentric nuclei; these cells were suggestive of immature neuronal cell bodies (Fig. 4) . Multiple variably sized areas of necrosis and hemorrhage also were present. Several capsular veins and lymphatic vessels contained neoplastic cells. The tissue that partially occluded the caudal vena cava of case 1 was composed of nodular aggregates of neoplastic cells admixed with blood cells and fibrin. Adrenal glandular tissue was not identified microscopically in any section of the abdominal masses.
Histopathologic changes in other tissues were similar in both cases. Mesenteric lymph node architecture was effaced, with replacement by neoplastic cells of morphology and arrangement similar to those described in the abdominal masses. Hepatic lobular architecture was disrupted as sinusoids were distended by similar neoplastic cells. The discrete masses in the liver and cerebellum of case 1 were similar to the abdominal mass; areas of hemorrhage and necrosis were present in the surrounding cerebellar gray and white matter. Nodular masses in the spleen of case 1 were composed of neoplastic cells and aggregates of hematopoietic cells, mature lymphocytes, and hemosiderin-laden macrophages. There was diffuse infiltration of the splenic red pulp in case 2. The amorphous masses in the vertebral canal of case 2 were composed of neoplastic cells as described in the abdominal mass. There was mild to moderate multifocal myelin and axon degeneration in the white matter of ventral and lateral funiculi of the cervical and lumbar spinal cord; neoplastic cell infiltration of the cord was not present in any section, however. In both cases, the kidneys were microscopically normal.
The tentative diagnosis for each case was neuroblastoma (of adrenal gland or paravertebral ganglion origin), with metastasis to the liver, spleen, mesenteric lymph nodes, cerebellum (case 1), and spinal canal (case 2). Differential diagnosis included pheochromocytoma, adrenal cortical carcinoma, reticulum cell sarcoma, lymphosarcoma, glioblastoma, and undifferentiated glioma. 1, 4, 7, 10 Special stains (Giemsa for secretory granules; Cresyl violet and toluidine blue for Nissl substance; Cahal's stain for glial fibers; Hortega's silver carbonate stain for neurofibrils; Masson-Fontana silver stain for reticulin) of formalin-fixed neoplastic tissues were negative for diagnostic features of these neoplasms. Electron microscopy on sections from both abdominal masses was inconclusive because of autolysis; dense-core secretory granules or neurofilaments, typical of neuroblastoma cell, 5, 6 were not observed.
Unstained paraffin-embedded sections of the abdominal masses were examined immunohistochemically for S-100 protein, neuron-specific enolase (NSE), glial fibrillary acidic protein (GFAP), and kappa and lambda light chains by an avidin-biotin complex (ABC) method. 3 Screening for neurofilaments was not done because antibodies against neurofilaments are only reliable on frozen sections (personal observation); 6 fresh frozen tissues were not available for these cases. Primary antisera raised in rabbits were used at the following dilutions: S-100 protein, a 1:100; NSE, a 1:700; GFAP, a 1:1,000; kappa and lambda light chains, b 1:400. The biotinylated secondary antibody and the ABC reagent were supplied by a commercial source c (Burlingame, CA). A multitissue block, which could be cut so that sections of 21 different normal canine tissues were present on one glass slide, was used for positive controls. Negative controls included substitution of the primary antisera with nonimmune rabbit sera and use of the primary antisera after preabsorption with the corresponding antigens. In both cases, scattered cellular reactivity to NSE was observed ( Fig. 5 ), but there was no positive staining for S-100, GFAP, kappa or lambda light chains in either tumor. These results were compatible with neuroblastoma. 5, 8, 10 Neoplasms of neural or neuroendocrine origin are classified according to the degree of differentiation of the transformed cell. Neuroblastomas are tumors of the most primitive or immature cell type (i.e., the neuroblast). 1 Tumors in which differentiation to mature neurons predominate are called ganglioneuromas. 1 Neoplasms with most cells at an intermediate stage of differentiation, or with a mixture of primitive and mature types, are called ganglioneuroblastomas. 1 In humans, neuroblastomas are malignant neoplasms of childhood. 7,10 The presence of widespread metastasis in previously reported cases 4, 9 and in our 2 cases suggests that canine neuroblastomas also are malignant.
Neuron-specific enolase is an isozyme of the glycolytic enzyme enolase. Although its name implies specificity for neurons and/or neuroendocrine cells, NSE has been demonstrated in several nonneural tissues and cells. 2 Immunohistochemical detection of NSE in human neuroblastomas has been controversial, but it may be helpful for distinguishing neuroblastomas from other nonneural round cell tumors of childhood, 10 particularly when material is not available or is not properly prepared for electron microscopy. Based on the findings reported here, NSE may be a similarly helpful adjunct for diagnosis of canine neuroblastoma. high morbidity and mortality in adult Australian marsupials, particularly macropods. [1] [2] [3] [4] [5] 8, 11, 14, 15 We report the diagnosis, treatment, and management of toxoplasmosis in wallabies on an exotic animal farm.
In a 2-month period in 1990, 6 of 18 adult Bennett's wallabies (Macropus rufogriseus rufogriseus) and a suckling joey died during an outbreak of lethargy, weakness, diarrhea, and weight loss. Treatment with antibiotics and vitamin E-selenium and deworming had no effect. A wallaby necropsied by the referring veterinarian had no gross lesions. One dead (no. 1) and 1 weak, emaciated (no. 2) female wallaby were submitted for diagnostic investigation. Pulmonary edema, hydrothorax, and ascites were marked in wallaby no. 1 and mild in no. 2. The myocardium in both animals had white foci, up to 1 mm in diameter (Fig. 1 ).
